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(57) Abstract: In order to reduce power consumption 
in halftone display, each horizontal scanning period for 
which one of a plurality of scanning lines is selected is 
divided into first and second half periods. A nonselection 
voltage for bringing a TFD into a nonconductive state for 
the first half period and a selection voltage for bringing 
the TFD into a conductive state for the second half 
period are supplied as a scanning signal to the scanning 
line. When an odd scanning line is selected, a right shift 
modulation method is applied to the pixels Located on 
the relevant scanning line; when an even scanning line 
is selected, a left shift modulation method is applied to 
the pixels located on the relevant scanning line. Thus 
a data signal Xi is supplied to the relevant data line. 
Since only one voltage switching of the data signal Xi 
per one horizontal scanning period is required for white 
or black display, and since only two voltage switchings 
are required for halftone display, the power consumption 
required for voltage switching is reduced. 
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I (a) (C^$n5«t9^^fiffilEl8S-C^i--<t^T't-5, 1" & :b ^ , |H] Elld ^ 
i 1 fll # GO @j 5f? 1 1 6 12 , TFD 2 2 0 i'llil 1 8 <b O flS ?IJ 

B§ , ffi tit R L c 43 «fc (ffi c L c o m m t& Id J: t)it;ii)!tH„ 

ccoj:9^^fiffilHJSgT-^$ix5iii5!?i l 6<oi^SSildi2,-?:iT,^--ix7 :r — *{f-§- 

x i *s J: xi ^ & ft y j a* m o se ->5 m td l a« o r 31 an $ n 5 a * *5 , r 

— ^ ft X i <t fi , 12 1 Id is V * T h ft X T i ?IJ g CO ^ — * ift 2 1 2 Id f*UjD 

$ tt -5 ^ — * m & & (* l „ * tz , ^ & ft -*§- y j <t it , iaijc*jv^-c±*»e>» 

X. T j 'fT § <D g 3 1 2ldPn^JD$tl5^^ff-§-?rE*-r-5 totts. 
Hll 2 12 , ZW4lIif£ ( 1 H R (E ) Id *5 1/ > T . h&mm \ 1 6 Id F-P »p $ K 

£ £ £ ft y j *s j: — * m^rx i <DmMm&7r;-fmx'3hz> e z (Dmrnum 

« # JW # 3S & « £E + V D / 2 £ An LT.ifflE!<DiS&rt»e> 1 a ia ^ ^ 
( 1 7 u — A ) 1 V |£ i® "T 5 <t , ^^mEE-VS5rRlAPL-C, (S^«fl^ld^31 

^m/E- vD/2^Pn»p-rs> 9 ig-r-^-, r-^flr*x i t 

•LT, 7 :f -^m/E±VD/2<DV^-fiX75^PnADt-S<t^e» fc © "C *> 5 . - * fc , 

foS^lE^^W^^ft^-Y.j t + VSSrPP /JD "T 

SElft^tO jfe.aEffl' Y j +1 t Ltl^lE-Vi;/2$rf(]})Dt5, ir^M i ? 
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CO 4 fifSEKife ( l H5IS) 5 ^ft-^-X i 12, i!$Rl«/E + V S £ fll Jjp 

fS^^-cfcoT, ©^1 l 6 Srtyt5t#cii - vd/2 . mm l 

-a-T-feoT, 05 £'l 1 6**>'-*-5t#U{i+VD/2t/jri9, Si^l 1 6 £ 

^^T', ^ co 4 fit ©j & ( l H S «5 ) I- *J v * X , #J £ l±\ Hi 3lcij?$n 

0 a <n-S|!I«At-tf ^ t . K^fivp 6 * o * h — * ;&« , ?USAl:?fLTYJliil 

z to 5E * £• fffi *l lw tft flfl i- tt (i* & co «t ? * m & ic J: 5 . -f ^ *> , » a *s 

1 * T -K -7 =7 m ^ ■& ft o t , jR isR A iz a» fi> Z =r — 9 Wk <0 t — 9 it ic is ^ T fi , 

mei ± v d / 2 <o <o feted &<DBL&m m t -& lx l £ ? <n-e % 

* CO -f' - 9 fa 53" <D m. BE. fi , ffi Jj£ A IC ?4» t5> 5 £ £ ^ Tl? 31 ffl £ it 5 101 ft] U *j i -» t ±. 
VD/2fl^f jx^-*l;BJ&Sii-C'L* ?, mJ£ A (c St L T Y U ft 

1& if 5 ii£ JsK co i® m ^ b ^ 

± ft L fc J: 9 l£ Z ^ JK *]• m 14 "C #5 5 . Lfc^ot, ffl « A IC at L Y |6] Id fi» 

i- a s -r 5 osr m i 1 6 <t 3? & t? ^ f& -t a m m i i 6 ii:*5i»ta*i:aft 

0 T L £ ? 3 - CO x ««cAJC>l*L-CY*-|6UcB»«-r5«Ja^*i.^T, # # 

?t @r m i i 6 i m & n co is m i . i 6 <t \z ^ -c ^ m m. a« £ i; x , ± ft l fc «t 

fflv^e>i^S 0 zco4fitiZKi^rffi (1/2 R.«5 ) , HI l 4 lc ^ ix 5 i ■J |c , 

t c: ^ <t , z co ^ *> m * m m i / 2 h *s v > r ^ .» (Dmn&ft?ttt>\z\ 

1 * ¥ ife IE JW .fill -1 Hi;fc^tf-^1E - VD/2 t + V D / 2 ir^PPAn^ 
tL 5 ft! fW-<D P\ & & tl 5 0 % <t Lfctj©fj»5, r. CO 4 fig m Wl & ( 1 / 
2SI5) 7)^/^-5 — > *• S Tjk $ -fr f c <t LTt, ^ - ^ (t # X i 
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fdSS^X. MEE- V D / 2 O Ep flll £H HH t M.IE + V D / 2 (DftlfiQmFfi t asitM: 

*H3E«£'*^*ffi3E»fc«::*:#l&ix5#, flfF#wfl:EESC8tS-eii. ^? ^ co pg 1 DSf 
&S^"*"'5fc*>0>«flE m«J ft? S it X& Z fz£> , — JK lw , f& # co ^ ft 2£ ffl 
tfmii^btii. Z <D'< /u x *gg£f8 £ , ± J£ L 4 fit J§* lb & (1/2HS6) Id 
iSffl-r5»*lctt, HI 1 5 ( a ) Id $ H 5 X o Id , iS«JWIB|0>l**>0(d.6iT 
m/££En/]D^--5, iV^V^**5**SEaW«fei:,ISIia(b)JC7p$ix5J:?JC, 

jatRwirnio5te»»-^*ra/E*BiAo-r5, i:v^t\^»*s&waEWffii:» p& m 7 s 

- ? <D -& t' y h <£> fi * Id *f L 7t H$ ffi *g <D ,£ ;fcT fltflE £ . m tR. UK ffl Id *$ 1 * X *> » 

i^pi^fct^sa-iftaesiife ( m ^ w s& ) t©3io^ffftt5. d d 
x , a?. *r as ffi i tt , ^ — ^ ^ 2 i 2icfn/jn$n5 7=-'— ^mjEco^*3 N as ir be 
± v <sub>s</sub>co fn/jp i9i m id *s ^ x £ s* sttfi m ee t timm&t & s — * 

sr. 3 ii <o <d m m m <o ? *> , tEm&mm t ftfommm t\z&\^x & *t 

. H £E £• — IL i? # ii A/ ^: Id . » ® *s $g £ f 5 d t Id /jr 5 co X % pg S3 ffil ftp d« S II 
t 5 _h , SB fifc flt JEE & iffi < L It nii* te <b & ^ . d <D tz tb , 4 ft S 9ft & Id Jo v> 
x , pg sq % ^ * o m -a- id # % — «srWU*«FSSH&*«fflv^ix5 Q 

— ^ , Ell Id 3 *i 5 & ?j* £g B Id *i I * X , IE £H 3 1 2 <7> *S & 12 2 4 0 * X* 

*> s a» <b , i s at^ s »i f?n i v id *i tt 5 «p m ra ( # as «n ra ) « , 1 * w- £ 

2E ISA ffl 1 H <D 2 3 9 «F X* *> 5 2 3 9 H to WWl b t£ * . C»««p»j|B]-eJ4, T F 
D 2 2 0 asj|-7i45A>5), -&tf)fgfctRTte-f-#ld*:£<:, * , £ A l l 

8(DfitaR LCIi, TFD 2 2 0 C*>*7l:i>i>j3(, "f + ^ Id tV^ 0 ~ 

x , «j$jwmid*5tt3e*i i 6 <^ ^ fli m sg »i , mi 1 ( b ) i:**n5 i 5 

Iw, gfC Tfcit^f f C L C©a?iJ^fi)cf f tf C p i xX^"Td 

i755'X#<5o ZdX, ^SCp i x!4, ( C T • C L C ) / (CT + CLC) 
X 3b 5 . 

{f-^-Y j 0#j§^m/E^^J^I4*+VD/'2X*b-5^'a-,x — ^ « X i Wf- 
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*H/EI±> Ull 6 (a) * tt |PJ 0 ( b ) ?n £ *l 5 j; 5 |c, + V D / 2 J f; 
li-VD/2i:^Ii:51')iif)ti5 0 l^ii^l&ts^, SK^aS**^*)* 
It fa ^ Y j # iS iR J£ d« - V D / 2 ifc 5 "C t , ISI « Id , 7* — ^ {& X 
i Or-^lEfi. + VD/2*fcl±-VD/-2tw5S£|cBJ9tfx.e>ix5. C 
cntmb, 1 o co I i 1 1 6 fIJ, ««F»I|K|-C*>oT"b, T"' — ? ft X i |C *j ft 
52(0J^m/E^ , 5#^(C«J:i9, Cp i x •VDW«ffifj»s«jRA»<bflt*&$ix-c» 

Z Z. X , 4 .fffi J9S Sb & I- *S ^ -C R* » « * CO 7t * (C £■ # ^ Id & £ ffl V n fc « ^ 

$>z> \ n<omm 1 1 ( 7 > * i* ( sj- > ) ©i^t-^s t ^, 
01 ic & -r 5 x — 9 m x i c: *j it 5 m je 9 # x. iei n , m 1 7 ic ^ $ n 5 
ct 9 ic 1 tk 3p ^ ^ #1 1 h & fc <o lisit'fcs. l a» l & 35- <b , -s 1 jij to © m 
1 1 6 tp ffl p|p ^ ( x. , ^ & , ^ m ) co ^ ^ x z> t $ . m s* m iz *t 

£;t5f-?jf i *s 5 a £E W 9 W -x. Isl fit tt , 13 13 U * $ ix S «t -5 1 
?K ¥ ife IE JW IW l H fc 9 3 IhI <t * © o L ^ o T , £> -5 M m l 1 6 /4\<£ |8] IS 

o^/T-cfcii. & # »! m i£ *» ^ t is * s >r. s « .a a* , a * «: « m co % ^ -e $>. 
fT<oii£^ 3 i 2 k # ^ -r 5 1 1 6 izm lt i* , ;& * £ w & & ^ 5 — , 

<R fit ?t co j£ 2c til 3 I 2i:fiIt5I^ 1 l 6K*tLTI4,fe*F£M«fc£fflv*5 
:t.iaot, *> 5 1 ?ij © 85 3f l 1 6 a« * iai.PS.IBI *in-C*>5 i t.i;, 3 t£ ?U (c 

*tj£-r 5 7* — * m x i *,* tt 5 m/E 9 tf *. 0 & ^.i^niic^^nsj: 5 k 

1 ?k ¥ £ 1! «fl ffl 1 H *> <? 2 (Hi LT, {S:}#^^{cJoVT^$^ix5®^3$rWJ 
x.fct,C0T'fcS o JWT. ZCO«t9^SE©i^fT9fcJ6co[5Igg|co^Tlft§^-r-5c 

* ?\ 1a 1 (- a n 5 *j » 0 s§ 4 0 0 ic j: 9 £ ^ $ in 5 ffiq » ft ^- ^> ^ n y ^ m 

><c^©#«f6iJ»flr*lcov^-ciftW-*-5. ^ 1 (c M *& ^< ^ ^ YDli, 15 1: 
J: 5.1:, l ^ a: ^ ^ «fl ^ (17U — A)co^:^d£tl^$ix-5^^^T 

*> 5 „ 

I 2 I:, ^o.^{tf YCLKIi, 56 a » ffl!J-05 S IP AT * -C !> , !35{C^$n 
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ft m y i j , ^^^fwiwio^-ciii^i 1 6 ztzmmm-t z>tztb<Dm-%-X'&> k> * 

i 5 I: /t ^ ii 5 i ? l 7k¥£.&mffl 1 HSlcfiT#u^<yuisjg[|5L, ^o, 
^!-W^2E*^il^$n5*¥i^3lE}WIWlc*iV^-Cli 1 £ jg £ SE «H ffl & ft 
i"<^^Sfct5„ Z<Dtzfr. SESEJBflttfS-^MYJcji'o.-C, 1 * ¥ SE 8! ffl 1 
H$l:S«tEO|lit^KIEL, 7)* o , •fc*>«ttd*l*ifi:i£-2E»IIH|§KS*S-f 

5 12 sb a> ff ^ n 5 c 1 1 ft 5 . m 4 u , #j » m * i ' n h i4 , 1 * ¥ £ se m m 1 

H co & * ffi £ i8 & t 5 7i ft ?Mf ^ T- *> <9 , lU 5 ^ $ n 5 «t ^ (C g I* ft 3& 

$ ix S . I6l:, y -t? y hli^-R E sii, m 7 fc ^ £ ft 5 X. o ' \z , f — * a 
{RiJ (c *j t % x 1 * *P £ ffi JW PmI ^ nff ^ ^ F(H <^ ^ ^ io J: ^ ^ «0 PJ] co ^ ^ -e tL 
nffl^Sii5/<^^T?*>5,»7 <c; # i® {f §- s sii,0 7ic.jp$ti5 j: pi:, 

#»tTO*lE»3 1 2 riS % CO & ij£. ifl fg] T' il *R $ ^ '5 7k ¥■ jfe £ «R ffi 1 H -c ti H 
uuv £ ft 5 fflfitff <z>*3SE»as, *0«¥IHffl^iSft £ft 5*¥i£iEJW 
ISIl HTIiL l/^^tiSiit-pfci. 1^8 1:, X aft J§2 ©I ff ^ M X 14 , f — 9 
ttflHK*S^-CBi*fl 1 6 £ 5? dGC ffi Wi f 5 fc #> co ff 4§- T' £> 9 , [3 7 $ ft 5 J: 
5 I- « *><5*¥j£3SE»IIBI 1 H co & i£ 101 R!J /j> (b & co tK ¥■ M 3fiE JOT Ftf l H co flu ^ m fS\ 
*"C|SJi"</HS:iMI»L., ^com, -< ^ K $5 -t -5 ff T* & S . <e , Af.tt 
IB ffl 1 H<D&*m fi\ \z id it 5 3£ '«E m m ff 45- M x <h , |sj % ¥ #j (SI *j it 5 .X SIC £ 

©iff -5§-m y 1 14, s vmcs«k i^</u t ft z mm ic $> 5 .. 

* 9 (w , * # ffl » W _3 — K '< * G C P R 14 , *#IEWftlc:*5^Tfflv>5Pgf 
^ 3HJ » ffl co ^ ^ -C & 9 , m 7 * $ ti Z «t 5 , 1 7k 7^ m ffl 1 H $r # fJ 
L gfF ¥ ft* fiH • ^ ^ m ffl cd & H .6 ri» <b ^ mi fliJ M ^ m pgp BQ co u ^ yu i: m IB] 

wittiiii^^^*-ttL-fnia^i*-&fct«5-e*>5. c z -c , * m as ^ ^ x- <4 , 
©^co^^^^g^-rsi^is.f — ^^3 try h-FmztiTspgmm^&rrjh 

co<bL, rcopt,pg^^— ;?co (000) ( ^ 7 ) 5:Jl^t5-^, (1 

1 1) (?t>) Srft^-t-Stco <t.-t 5<b, = - K^^^G C P 
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Rtt,lffl¥»lffl-a¥MfllBI<i9«-*lw*3^-C\ 3d J: t>\m £ P& < (00 1 ) ~ ( i 
i o ) ro6fli:»jSt5/^^#, ^ f> ffl pggE i"</n;»S;uiJ!iLftt 
o t * o r v» 5 . » ic ii . ftem?" — ■? <d (ooi), (oio), (oi i ) , 

(1 0 0), (1 0 1 ) tS±Xf (1 1 0 ) 11 , m 7 IC *j ^ X £ ft ffl P£ ffl => - K 

/u^gcpro r i j , T2j, r 3 j . r 4 j , r 5 j' *s j: r 6 j ic n n *f 

^1 0 fC, t£ ft ffl P£ » = — K '< ^ * G C P L fi , £ ^ ^ IE & (C *S 1^ T ffl 1^ -5 

mm ffl co /u * -c* & 0 , m 7 ic ^ n -5 ct 5 k ■ , 1 * ¥ * se m mi 1 h * # 
awLfcitir^wiBi]-^i|i ju rai o # «t * a» <b <p roi vsm co u -c /uc is c r z mm <D&m 

{z y< /u * £• -t tt ft E ?'J £ -t± t> <7) T- S> 5 0 ft *s , HI 7 ic *3 v> t , ;& ft ffl PSf » 
= — F^w^GC P R *J «fc t>' £ ft ffl |® 1E3 = — K/U^GC P lIi , 3ft W w ffi H 
C07t '«> -tft-eft^E t" -y ^ T-ffia?i| L T ^ 5 # , SgKIKtf:. SSr#tf>8JJinffiJE-« 

( £ £ s gtb eii ss ) 

& , t£ £ $1 S* ©I HI B8 3 5 0 co |£ jfcn (c o ^ T !fc P^l t- -5 „ 12 4 fi , ZO^ici^ 
9Z Sft [o| ft 3 5 0t0«?;££^t-^n ^ HI T* 3b £ „ Z so [2Mc *i T , i/ 7 h u is 
*9 3 5 0 2 fi , £ IE & 3 I 2 1^ *£ |c *f j£ -J* -5 2 4 0 tfy h ■> 7 h u- ^ * * 
T- *> '0 , l 7 u - A co ^ & (Jt jj£ $ ti 5 53 *ft /u * Y D £ . 1 * ¥ £ 2E ft! R) 1 
H <D ffl m £ ft-f % ? a y ? ff -5§- Y C L K I: L t )J5 o t ->7 h L T , '|£ i£ ft Y 

SI. Y S 2 , , Y S 2 4 0 <t L X Hi & W ftH. ffj IC ttS ^7 f 5 fc.O.TfcS. C 

^-C,$cii|ff-^YS1, YS2, , YS 2 4 0I±, #j|gi3 1 2l:t^L 

■€f*l 1 IC^r/^LT, ilt^-r-<#^^^3 1 2 5r^tt5 t WtfcS, 

tt^-c. m/Eii^ft *?Kric-iaK 3 5 o 4 {±, zzmmmm^-MY tmmm^ i 

StCOT'fcS. *^Jfeff^Sl-*Jl>T, ^^^31 2lCPnAn$tL5^^ 

« w IB £E li , iilfcJ: p i: + V S ( 3E iW SS' 1R- * JE ) , + VD/2 (E(H# 
il«m/E), -VS (^{RiJ^iltRmJE), -VD/2 (fkWmifcmEE.) <D4MX- 
*> 0 , - ^ 5 *> , S ^ «JBE + V S * fc tt - y s a« 31 «w Rl AD $ n 5 JM W tt , 1 

* 5 Pj62»im©« i i £ JW'HBi/2HT*>5 0 $ e> , # ji ^ m je « , 3 ^ m e + 
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v s # en ad $ H in % x « + v d / 2 x h <o . a tR. % be - v s & en flo $ ti it & x 

14 - V D / 2 X & o X ^^«/EI«lJ; •? -ftffJtd^^oX^S. 

^(Dtzth. a/ES«<9*JKfi£lHlBg3 5 0 4l±, jfe 1c (S ■» Y 1 , Y 2 , , 

Y 2 4 o<73«£E^^</uaszfco«J: 5 4H«t/ji5 J: o lc , ?i BE a ft ft £ 2 4 0 

Ha±li£t5 0 * i? *> , liSSfSf Y S 1 , YS2. YS 2 4 0 WPfii 

^HU^yH^iot, 1 2 75* ft k $ *l 3 £ , m BE a 

ft * fifc El B 3 5 0 4li;SIItH3 1 2 fc> £ j£ <Z> «JE U"< & , £ 

1 Jw , fM » ft * I NHiSHi/^^iiSWIBI (i*¥jfeffiJWBflw»i|t»lWl-i/ 

2 H ) \Z&\,^X &ffimfflis %rMY izfc C TzmffLME. b L , 121:, $ij t» ft -*r 1 

nh^lm;h;i$ &\ a & a «mflEics*jc-r5*ja«fiEEi^aj: ? c 

« JE a ft * J*-® B 3 5 0 4 14 BE 31 #1 ft & ± f& -T S o A «c W ti , m EE 

a & ft jK-eR [hi as 3 5 o 4 {4 , mu w m i n h a« h t * ^ * ^ £ * 5 m f?n iz. & 

^ X , $III(I^MYSiH U"< X' ix If IE 481 21 IR fit BE 4- V S £ 21 £ -fr 5 

amai«flr*sraaj«iwiiwiij^L, z ■ © & . ie irij # at ^ m be + v d / 2 ■ & a « 

« a *JE - V S & a & $ * 5 *IE a ft * * £ K Jfl IB K ffi L . Z <rc f£ , « 

(w*a^aEE-vD/-2^-a«$-frs«EEaw«**m*-r5w.i:t«;5 Q -t 

LT, ZOJ:9*«JEaiRfS^^^fi£S:. «EJ81Rfff JI?*@B 3 5 0 4li, 
2 4 0 *ro.jfeS»3 1 2©*^ KStJS Lt^fftS. 
- 2fc »C , ? 3 5 0 6 14 , ttEEa^ftf*^fi£®K 3 5 0 4 M «fc o X tti 

^ $ ix 5 m JE attft*o*JElg««:i£*-r3fca>-c*>5 0 tu, tnn 
5 0 8 14, «JEfi«a*te*£nfc*ffiaiKfe-l3-KJ:oTffi*£ftS*JBE$:, 31 

JfcJc,±E«fiEw^3tE»SEttiaK3 5 0 ic i oTil&^iiS^lEftf ©IE 
SBCo^t. i 5 Sr#ra LTUiP^tS. ; OHK^S ix 5 J: 9 1 £ E £ 
SE )W ffi ( l -7 u — a ) ©*inidM*gr^u*YDj&s0t*&£J'L5i:, w <a l» Us '< 
^YDI4> ^ n 3,;?f|f YC LKC«t 5 1 *¥^tir«1 1 Hgi:li!!k->7 h £ 
flX . Z ixtfmmiE%-Y S 1 , YS2, , YS 2 4 0 i L T i ft # ftt W I: 
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tii 1) £ ti Z o £ h \z , flj & ft ^ I N H l: ± f) l * ¥ £ Sf J« IB) l H ft ¥ JW IS) 
31 iR £ ft 5 <h <t tic, ^aa^JWPHIiibMtS^gESBftfS^-MYflDU-s/H^jei: 
"CJBWaBE<^ffi*t^Si<)-bix5. ZCDtcfr. 1 *co £ 3 1 2 (£ ft |& £ ft 5 

£ »f£ s ®j ft % m y # x. if h /n? *> ft i±* IE {rij m m m n. + v s t & k> , -e co 
ft, aa*a^«jEir>fjc-r5 3Ei»j*is'jRa£E+ v d/ 2 5. * it. 

i ^ - ^ a is l fc i * w mm r$ <d & * mm 1 / 2 h ic v * -c « , £ % a* ©j 

ff^MYrou^yMJSlGLTL U"< /L- £ /ji 5 (75 X' , 3 ft j£ £ I- ft & $ ft 5 t£ 

s ft ^ co mi£ n , « fflij is w m je - v s 1 1£ <o , co ft . £ i£ ig ir m/E ic at j£ -r 

Z.t£ . ffl5{Ztfi£tLZ>£?{Z^ &> Z> M n 7 Is — i> *o I T fll #] IC iS #1 £ ft 

5 t£ 2£ fil co £ 2£ ft ^ Y 1 (DmiEli . £ 7k ¥ -fe SE #1 ffl 0> ft ^ #| ffl Ic IE w m m 
i+VSi4D, ^^jSiRmJE+VD/2$r«^L > & CO *5 ( n + 1 ) 

ft 9 , * co ft . ^ # jS 1; J± - V D / 2 £ ffc # i~ 5 , <b 9 if /u co $| 9,. 

— ^7 , 25 ffi m W} fa M Y it , l 7k ¥ £ £ KA Pel l Hfilcu-i/u zivS |5 -f -5 co t? , 

wte-ra^aesufti&sn.SifeSEra-s-romEEtt, i * ¥ * se #i ra 1 h m u x s 
iw « tt *s s -r s ra <s <t * s. « f«j ;t ff , in 5 tc ^ $ ft 5 «t 9 ic , & 5 m n 7 u 

£ 81 18) <D ft iji m 18\ [Z *J ^ X IE W m tK M IE + V S T* & ix li , 2 # g Iw iS « $ n 5 

^ic^^co^^ft-§-Y 2 omiE-n. MmTkmTE&mmnm^mmizte^x 

S^tE - V S i45 c 

Jfc lw . 7 s — ^ Jft 1? dJ Sg 2 .5 0 co P ffl ic o x Ift -f -5 „ m 6 14 , - CO 7* — 
^^^E)!)IeJ8g2 5 Oco^fig^^-T^n y^HJT-fc5 o -c0|21lc:*5V>T\ T 
^$iJ^IsI!Jg2 5 0 2 1* ^gfflr — ? <Dm?* Hi L iZ m ^•5fTTKU*Rad££ 
f$.-t Z t <DX- & <9 , S^ffTKl'^Ra di^, 1 7 U-AWf{)]|;R?^ti5 
ffl * Y D «t ■ 9 V ir y h -f 5 <t <h t, lc v l zk ¥ it S M IS) ^ ft & $ n 5 
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? v s< ;\s * l p X- & m z z m f& k r> X Z 0 

m^T — * R A M 2 5 0 4li, 2 4 0 ff X 3 2 0 &\ <D M % 1$ -f Z> $M & 
tt5fi7/i/^- h R A M T* £> "9 » § £ i£ ^ {JUI T' (3 , HI ^ L ft t ; #L 9? lei S§ rt> 
fcBrii&SftSWIMr— ^Dn&^ttiiT K U * W a d lc L z>< o T f£ Si O # itH 
lw $ # tf — * > St * ffi L <WJ -C tt . ff T K U * R a d "C fg £ 5 ft § ffij O 19 
f-^DnWlff»3 2 0 fl§ £ , -IS L t tilf i 4 o 5 . 

EkJw, PWMf^-y 2 5 0 6<i, f-^ft^-X 1 « X 2 , X320 

<n=f— ^a/E«r-tft-t*ftiS^-r5fc«)<0«BEJBIRflr'**,a*ai$ftfc3 2 0 
US P£ 13 ^ — ?DnlC^ CT, U t ^ h ft ^ R E S > 3? i§ <f "5§- S S , £ !p ©j 
ft # M X , & ^ m P£ IS = — K^/^G C P R *S «fc XI & ffl Pg D3 = — K ^ * G 

•w^-C, /jc^JSSi^fifCio^T, ^^2 1 2 ic PflAB $ ft 5 r — ^'mffifi , 

+ VD/2£fcli-VD/2<OI^-fft7^-e2b<9, £ , Pg IK3 — ? D n IS., 3 
C y h ( 8 Pg IS3 ) X 5 <?> li ± j£ L 7t i§ 9 T- $> 5 0 C^tJf), PWMf = 
2 5 0 6 12 . U£ ^ fcB £ ft 3 2 OlEopgpT^ — ^Dn^^-^IC^f^^S^— « 
ft ^ w m ffi ^ ^ & <D J; BII £ 5 £ 5 I- , ^ EE i5f iR ff #-££/£^5 0 

-r^fc*),'#ffl»^s s aw-i u /u -e *> 5 jot p<n ( ± a* <b is * x ^ m. n n <r> £ & 

i^3 1 2 /J< £ ft 5 1 * ¥ i£ ^ #1 ffi 1 H ) IC ib*. V ^ T , li@60|5g|Sir — ? D n 

l£ * B ft tf , PWMt-'=i — / 2 5 0 6 H, ^T^fflPgil^- h'/-!/^G C P R 
<n> o h , a K pgr IB 7* — ^ D n St JC -T"5 t <o <7) fi: *i T ^ s 9 »c T , £ SK S? IHi fS ^ 
M X <t fe) - u ;U: Si5-t"5J:^lcmi3EjS^ff-§-^dfe^-r5 0 — 2r , ^i@ff-§- 
SS3iSL^-<yUT-fcS^FBl(±^»<b^xTffilS'fT<7)£Si^3 1 2 3* SB $ ft 5 
1 * ¥ £ £ »1 1 H) l^fcV^X, PWMx=« — ? 2 5 0 6 ft , i£ ^ ffl Pg IE — 
K^/^GC P L <D O *> » Sc^ttl £ft7tPg!E^— D n *f "f 5 i> <D <D $i % 

T & v \cx . gmmmm x t m - is z x o \zm,EEmw.m ^ z 

dfcj5£-T5o tlKL, 2 5 0 6li/|igif-^Dn^a ( * 7 ) 

icfs^-fs (ooo) Tfoft ii\ ^ofc^Kim^-MXttfSlsu^^i^-SJ; 9 

ic..*yt» Mm? — * izts\,*x & (a-^) csats (1 1 1) 

T* ft li\ ZJfcSZ ill ff M X <t m — \s vi- t ft J: ? \z , -t ft ■?* ft JJ -fe y h ff 
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ft CO £ j# £• , 5 0 6 11, Sc * ffi £ ft 3 2 0 <@ CD |5g i3 ^ - 

^LT,-trU**2508fi, 2 5 0 6 IC «t 5 «ESRfS* 

!: i otlg^ $ii<5 1E^II|il:ig^ LT, ^Jj;t5f-^i 2 I 2 © # ^ I: 

fri An -r 3 a ■ 

mK.mm ic o^t. la 7 & # as l raw-*-* , ~ torn ^ $ ft 5 «t 5 ic , pgrn 

f — 9 K ( 0 0 0) i 7t tt (1 1 1 ) tt^"e*).oT, £ ifi ft S S d« H U -< 
T- £> ft li\ r-' — ^ ft ^ X i ©SEi/^/HJ, £• ffl =< — K * G C P R 
CO ? , S K P» 8H 7* — ^ *J- -T S fc W ^ fi: *, T tJ« «3 U T , XSEffiffllifg^-MX 

<t m - u ^ /kc s -fig -r -s — ^ , # is ft s s a* l u -< /u -c fe ft i±\ £ 3f /h pg §e 

a — K a? /u * g C P L ? , IS 8V 7* — 9 ic 3T-J- {£ f -5 fc CD £ % y & 9 ( - 
X . ^iSHiilf MXilSl- L^</Hc5lGt5o ttf L, 7* — * ft X i rot 
E^^^li, RfBf-^^.(ooo) T* ft li* 3? mm iff fMX t i±S$gU-< 

^ <t f£ z — P&ia-r — 9 & (i i i) X- ft if 5! m. m m ft m x t if ibj-— u- 
z(Dtztb. 1 £ as jot m {c tn s -r a «n fsj. 1 h iz i> r , ^ - * ft # x i <t 

L T IE «IU *r — * g JE + V D / 2 & EP AD $ ft 5 JO! Rfl <t £ ffl'J 7^ — * M f± - V D / 

* , i * w- m. m m <d m. * m m 1 / 2 h k # v > t , 7* - * ft * x i 

5 X m.Wi fttMY tOSIc U^</i/|C^^$nt^5 ©T, — ft ■*§• X i li. 

$ ?> , * 5fc Jfi fig ic'fil 5 * * 3£ » "C tt: . i8.IC/T$ix5 J: 9 lw, &!&?t<d 
^at^3 1 2^ii^£ft5i§-a> > **^MffiJcJ:o-CP»S(aE^i-5— ^, fKIS: 
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i ?|J <£> x - * 2 1 2i:fi!tt5H* 1 1 6 & 1* B V *3 Z k £ * 7 s — 9 fit 

% x i \z. is s m ffi #j o # El & «: : lTksp^SEJttffli-Hfcfeu 2 la (d ffli * e, 

ft 5 . c <D tz tb , # H -Jte m I- # 6 * * & S I- «t ft tf > Pol pgr ffl <r> m ^ & rr 9 
» ^ Id *i It 5 *« * * >»3 S: , £ M ffi fc* It * ig /H L ft 3fe 16 tt £ it « L "C\ iffc 
2/3feic«ix.5zi^BTfiEi:*S i 

fe*2M&UJ;o-C»W*^-r5«/sdci L)t a* , S *Mc , 3f $c fr ^ i£ £ j& 3 l 
2*s».^$ftS»^,-&#3ESJjfeJwJ:o-c|s&a**-rs-^, IE & ft <0 £ SE i& 
3 1.2*s»l^Sft5»^,*qff3CWffiJCJ:oTPgfMfi7S-r5«fi£t LtU^ 

-hxti l fc. nm. m m x \± % ^t^3 1 2 i± , 1 t o & a <n tt %t w &m * <a * # 

fc&JRa»fcBfi£$ft5fcA, tic Tii it/tic L C t t t Iw — El 

5. irofcft, mi 0 ( a ) ic ^ £ ft 3 «fc ? 

iw % jfeiEflr-f-Y j u*3v^-cii, r 5 — * m x i (Dm.js.rn v &z.\zWvxn& s 

4 Xtf'Jr Z<D 5 ib s & * 3E in & Jc *s It 5 3 !R tt JE <0 31 /id m 

imi:«±t5a»/>rxsi± % a[fii i i 8 c:f-p An $ ft -s ms. ntim \c mmm 

*S:4iT, *3fettlc#§r&tr^#ttJEfc*5|R!i&£i;51Kia£&<5 0 

± i£ L /c 3? «s >I0 S T' tt , 3f f& ft O £ £ j& 3 I 2 rt* 3 3 ft 5 » lc , 
-T^TOt*— *«2 l 2<o«-4rlc*fLX*-W3ESIj5fetcJ:a7 r — ^ft*xi,x 

2, , X 3 2 OiiffiDS Jl5«|jci4o"ci>5. C. <D tz tb , S l£ g i& 3 

1 2fc<ttB-*-5 3 2 0e<Z>iIi3|5l 1 6 0#»*SRfl — tfMpgjfWTfcai:,-^— ^ 
»tXl,X2, , X3'2 0©*fti«, |WJ- * -f -5 ^ ^Id Xm.J£W *) W X. 

&f&z-t(DX'. £ : se m # y j (c ii , s l < * # & » -r x ft m & tt /e <d ep ad 

JWffl 5 Z £ li 3. L tz 755 o -c , Ha 1^^^^ 3 1 2 K {£ fit 5 3 2 0 

1@ <D Si 3?t 1 1 6 lw ft , ^ * ■ M I- * # tf ~* # JE tfi m AD $ ft # ^ ^ T" , m <T> t£ 
3 1 2 Id g 5 Hi ^ l l 6 <b ^ ft g£ lc :fc ^ T ^ M z) 5 IS £ L T SI & 
ttoftT*S< :ii:4 5'. 
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-e ^ X , Z<D £ o # m * d°p <75 {& T £ Bfc it L tz Jt ffl B j£ (c o t * X f£ -T § „ 

^ o ffl » m \z & % m ^ t& m n , n 9 k ?n $ ti 5 «t 9 1- , # & n o ^ $ 3 1 

2 # aft £ ix 5 » % ^|?l«f-^2 1 2 - ^^-^m#l^o^X(i. 
£*&M&lCJ:oTien*ii*Tr3-;fr,lH#^J^<07 f --*|fi2 1 2 CO - :? ff 



2 a* iff 0* $ *i 5 4§ * Ic , $ & ?ij CO 7=-* - ? IS 2 1 2 - CO - 9 iS lc o v> T tt . 
il?£lc J: orpglt3g^t5- *,ffiftM09 i - * 2 l 2 ^ (7) t — ^ fH" 

"Oct 9<fffi)$i;o^Tli > PWMf3-/ 2 5 0 6 ( El 6 # S8 ■) Iw *5 1, * 
it BE 331 ^ fa CO ^ fig <D m. -Sf & ?U go — * J& 2 1 2 (r ft -f 5 <D t ffl & ?iJ 
(D^— ? m 2 l 2l;i^tU«it, 3r #! P£ IS3 => — b' ^ X G C P R b & 

it ffl p».sb =i — k ^ x g c p l t (D m ^ a? -r 5 me fijt <t -r -5 fc tt x # tr . 

*»tw|±, P WMt=-' = - ^ 2 5 0 6 {2, ftOi^CLtlESlRfl §-&£fi£-*-*i 
15 -f ft fc> , 3fi@ft 3" S S 7JS H U ^yU X* -5 J9I ^ *3 ^ X , P WM =i — ^ 2- 

5 o 6 ii, Sf&JijcoifllcopgfgT* — ^Dn(c^iLX, ti ^ m (;*->•) l£ *8 
St5 (ll l ) * fi ( 0 0 0) ft x* & n (i\ ;fr W /fl Mr M = — 'K /U * g 
C P R to ? , ^t£l®il3^ — *DnU#j£ir5k<Do;£ibT>i>*'3l-X, 3£ itfc SE 
£Hf M X <t Isl — • u ^ /M£ R «5 ^ 3 J: ? {.I «g EE IS W ft & ± fi£ 5 - 
20 ?l| GO 1 fl§ 05 |5£ ^ — * D n \Z % § L X , -t ix tfi M ( ^ > ) \Z. |g ^ ^" 5 (I 1 1 ) 
* « ( 0 0 0 ) ^ X tl «i , -tSffiilS^- K^/^GC P LWH, ^ 
&y&s&=r — 9 D n Idjit^fS t^W^^T^ "9 l-X,^»Si^i)!)ff-^MX i: (5J — 

s^ic, ^iSft-^-ss^L u ^< yu'-c *> s rate *s ^ -c , pwMf^-y2 5 

25 0 6 11, If&JljGOlfi^pgHg^ — *Dn(Cig@ Lt, -t n *5 (^->) l-ffi^ 
t5 (1 1 1 ) * tz 14 (0 0 0) # fl. T ifc *l li\ & 1? ffl Rf M = — K ^ ^ ^ G C 
PLOP*,, Ss^S^ — ^DnlC^j-J^-r-2)fc<^05A*,T^f9lwX. ^»Sl£i)!l 
flfMXiPl-u^/HcggtS J; 5 \zmi±m tilts % * ±J&-f 5 - U . ffilSJiJ 
(O 1 i©|gir-^'D ntcf I Lt, ^titfB (111) 
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* fc 11 (000) # * T *> ft . t^fflP^^^ - K^/^GC PR'©3t,, ^ 
IZVggftv' — ? D n (C *f j£ i~ 5 t, <Z) CO 5a -t, T 75^ >9 let, ^ofciESftff-^-MX <h p] — 
^^/H:S$st5J: 5 K'm BE iS & ft ^ £ £ fifc f 5 . 

3t7),t 9 ^^fflilic iixlf, 15 d . ^ ft ?t co £ g igj* 3 1 2 ^ il iR £ ft T , 
co £ j£ $i 3 l 2i:fiit 5 3 2 0 flg co ili 1 1 6 <n-t ^<x & m — t 3 fn) ii 
XhZ> b LTk.^ft^lcox — ? %k2 1 2 ~- co — ^ If ^- li ^ ^ ^ H j£ let -5 

* 5 ^ K T ft BE W 0 # * r 5 - # , W ft <*> - * 81 2 1 2 - co x - * -ft 
*tt&*F3BSHffi(cj:5affiW0ii t x.-rso-C?.ia l 0 ( b ) (c ?n £ ft 5 «fc ? (~ , 

£ £ ft y j jc *s v ^ -c is je en an jw pa -c 5B ^ -r 5 a » y •< x tt , s r , s 

Lt'TJhi J: 9i:«2oii»), L ?1> t . PI — ^ W ^ >^'I-"C^;/E© l 9#x. 
Sri8:tf-^»ft(il 6 O^'ioiftso-e, fe{S'i*£ft5 0 L 

c <o ft ffl.TK US tc Cfi S * in 36 E {c J: ft , ilSfltY j wft^/^X 

fc*5, ^ C0j£/fl JgST'fi , 3fft'fTCO£gj® 3 1 2a«iS4R$ft3»£-K, #ft 
£U co ^ - ^ ^ 2 1 2 ^ co -r — ^ fff.-^- Jc o ^ -C l± , & * 3C JB ffi J: o T fit W * * 
t5-*, flSft?iJ — co^— ?j&2 1 2 co ^ — * is * Id £• ^ 18 & td 

J: otlgig^ K*M-,'lB&fT<©*2E»3 l 2*Si!|^$ft5^^{c, ^ ft 
*U co -f' - * 2 1 2^w^— ^fS^Uo^T I*. «fcoTPBlW35^ 
fffi ft ?'J CO ^ - ? & 2 1 2^cOf-^flf ico^TU, & ti ^ » ffi {£ 

* 7t , -a? is ?'J , m ft -e — 9 m 2 1 2 <o ^ - * m & & m -r 5 co x « # < > 

4gft 3*J& Ui, :&3F^IEi!£ ££#£Wftfc&££U:ii/fiLTfc£^L, 
ri> £ ft X T 1 ?U g ~ 1 60JUS) c07= f -^^^^^'^|S3&|c c t«9, ;& ^ # ( ifc 
rt> <b ft ;t T 1 6 l^iJS~3 2 6 mm) co ^ — * *& & 3£ H ife K J: 9 , ^ ft -£* 
ft IfcM * <a fc ft ^ — * AT & £ rit -T 5 :: £ <h LTtfi^. 

( * CO flfc ) 

* *s , ± & l 7t n life & m * t& m m m x n . 1 * w- ^ m m co m * #1 p B i co * 

il iR ft EE + v s * fc « - v s £ Ad i~ 5 til j& <t 1. fc. ^ , M ¥ M !B\ <o \z m -f 
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v*. |Sl«u, ^ffliifli, &«FSEWi!fe*J «t $ ft ?i| *s «t Xf iR 

^ co ^ _ ^ jjj 2 x 2 K *t L T II £ ffj K iff ffl $ ft 1 g IS £ 3SE MH ID1 S , h 
*ftJW.kcoJSJttS-C*Aft|f;t-Cka^ a 

ID 1 Kfc^T , TFD 2 2 0IJf-?i2 1 2<Z>ffiKteft£ft % 

Si 1 8 d« ife £ jfc 3 1 2<7)ffill;g^$tLT^5^ ( C ft <t 14 # (c , TFD2 2 

0 £ JE & 3 I 2 <D M |c, ?i$ £ /f 1 1 8 ^ ? - * ij& 2 1 2 tf> AS {£ -t ft ft .» ft 

— , ± L fc WL nu * 1 0 Ol;jJll5T F D 2 2 Oil, * 5/ f - s 7 jft 
7- CO - (ft -r> «, •? . flfc |c , Z n O ( « ffc OE 8i) ✓ < y * * ^ , MSI (Metal 
Semi-Tnsulator) ft £ £ ft] ^ tz M ^ . Z ft b % ^ £ 2 O ig ft £ (C £l $*I f£ ft * 

fcli^^J«ttLtfco/jr^w-^^ffl*'^^iar^iiirflg-t?j,»), * ic % TFT 

(Thin Film Transistor : Mft£ b 7 > is * & ) „ H: ^' — K 3! H; #J ^ h v 
> * * * if <D = iffi -7- 3! & -7- a« jg ffl *r T' & -5 o 

C C -C, * * ^ > ^sfc* <t L T T F T fcfflffl 5 (4, 0ij x. (i\ Iff ^ 

1&2 o o coiEicx y ^ vii^^ff^ts t i tic, z (Dmmic y - * y k 
l- >r > , f ttw^gfiittii^^, £ 7t , x^.fv/if h Trjfe i» y - 
h & b ? > ? * * & mm-r zw&^tt. w * n\ m -t- m m 2 0 0 & * 

. * fa £ & <t L , 3 f£ £ £ ^ 3D lc y — * , K u -f v , f t^.?;i)$tn 

tf n i ^« , ^ m £ & ?j> # ig i@ l & 1^ <z> -c Mmm & 2 3 4^7;^- 

2 0 0 ICt-*- ^ «2 1 2fei t>*^£^ 3 1 2 <n - X tz V X' 14 & < , MUfZW: 

$ * x « fife l * tt jx 'tf /.c b <t ^ <^ -e , n jt* *t is ^ is 3 - b <o pt m ^ a * 5 

^ , $<blC s TFTi^li, TFDi t) t,^fi£^^^- CJ) 5© t> iitynt 

^ * 5 ft $a -r 5 .6 ic *j v % t , 5p *u -c *> 5 „ 

*"fc,T FD^TFTWJ: ^ * ^> y ^ > &m ^-f {C, S T N (Super 
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Twisted Nematic) & & ft tl V is <( 7 MfcA t£ X [Z t> M ft I* t&X »> S . 

* fc , g*««2 3 4SrKtttt&JR^P>«ricLT, *> 5 V Mi , i® §?? m & 2 3 4 
^ TIM tSJHI £»l&Jf2j* L X , t L Tffl I* T ft v% L , $ <b 13 It , S 

x ^ ^ ^ * 7° u -r # t\ m m. ^ #j « ic «t 19 m ^ & n o x ^ m n ic m m *i m x 

-T fc> W li _hi£ LfcfE^KiBi aiH^WfiRSrW-r Si-^TO^^il 

SS Id ig ffl & t, <£> T* 5 o 

& i- ; ± izs l ^ £ % ^ $r a # ft * m ^ m t§ « v * it m <o ^ < o o ^ x 

l-ilffl L/cfi»J|CO^tlilWt5. 0 1 8 It , — yt^a^fa — ^ 

Efc £ *r* t" #4 & 121 X &> 5 o HI Id V -> X , nyf a-? 2 2 0 OIJ, dp- — zff — K 2 
2 0 2 ffi z-tz*ft& 2 2 0 4 £ v * *f5 £ L Tfflv^ix5fSfl/^yu 1 0 0 
t £ ffi z. X \> * -5 o ft *s » : «if H ^^;u i o o w^ffiicii, W. IS t± £• ^ *"> 5 fc- 
*6 lc ^ 7 ^ 7 •I' h # » It e> ft 3 ri* , 0- @ Id It ^ ft ft v % (7) x , HI ^ * # 9& L T v > 
Si 

(^e co 2 : &?smis) 

£ <b Id , iaiLfc^^^g^r, f^^l:^co^^gR|cilfflL7t^JldotNTlftPJ 
t5. Hfl 9 It, w©«HF«Ig<&«ji££^f&m0-e*>5. G8 *5 V* T , S£ If? 
tS5 2 3 0 Oli, «ft©*ff#^y 2 3 0 2 OI5i», S8P 2 3 0 4, i£ ffi P 
2 3 0 6 iitC, ±j*L'fcfSI^^^l 0 O^'fixi t©T?*)5. *S , - 

^«fi^^n oooirB5Jct,«Btt*as«)Sfc«)0!)y<s'^7>r h a* is: it <b 

ftS;i^^lild|t^ft/«fV>o-C>IlI^5r^B§LTV^5„ 
{^(03 : =f 4 ~J $ )\, J* f- /\s # * 7 ) 
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ftl: > ±^LtI^g'l?r77'f > y ic ffl v * tz =f j y^/u^f;^ * 7 lc o 
^Tlft^f5 0 HI 2 0 12 , -<0^^*^*^/i';t7>7©«fiE&ij<?-£f&ia-C 
ifc 5 fl* , * gff a S§ £ (75 $ ft ic o v n r fc #i £ ft ^ t (7) x- -5 0 

* /U * ^/U # > 7 2 4 0 0 fi , tt^*<753tflfe«:CCD (Charge Coupled 
Device) <tifC0*«*^|cJ:DJfc*3e» L T « & ff ^ £ ± fi£ -f 5 is <7D ~C <fc -5 0 

::7.7-f •^^^f/i'*^ 2 4 o o ic *$ 5 — * 2 4 o 2 .© w as k ii , 

± $ L tz m £ s<*;i> 1 0 0 d« S2 ft ?> ix , C C D let 5 fit ft ft \z £ <5 ^ T , ^ 
^ £ ft 9 « fi£ <b ft o T v * 5 . C <D tz tb , 1 0 Oil, tf^Sri^f 

57 ^^>^i LTMfig-r-So * v ^ — * 2 4 0 2 (Dmmm (m 2 0 ic *s v * 

TfiflfffiW) )fc^ U >X^C C D ft tz&K^ = y h 2 4 0 4 tf« 

2x «t <b ix T 5 „ ■ 

- w T' , li J£ # # ?& & y< * /u 1 0 0 3g ^ $ fx tz m. ^ «e f& £ fife B L T , -r. 
y * tf? * > 2. 4 0 6 £ W T f 5 <t , -tOl^^iJc*iJt5CCD<3D*»fff^-i4S, IsJ 
2§ & 2 4 0 8 <D S V ICgj^ • *rt £ ix 5 0 * :Of^ if JU * /V & 
* 7 2 4 0 0 iCfeoTIi, -ir-^ 2 4 0 2<7}{RiJffi(c, T * is * ft Jj + 2 4 

1 2 <b , - * m it m <D A £tj 77 88 2 4 1 4 <!r t)5 K (t -P> K T t »S . f LT.'lH 
l-^^H5«t9(c,rttr#<Dt'7 =? ^-m^-tfci7^iS8^2 4 I 2 Iwli-r u = ^ 2 4 

2 0 7)5 , g= 7t , Vk % <D 7 — 9 M ft ffl (O A £fc 77 AS 2 4 1 4 |C 12 ✓ < - y -7- n > 
tr ^ - * 2 4 3 0 7)5 . *li-Pn£.gi:ft:i;t»jS!SJx5 t $ h , .Br ^ <D & ft 

Is]ggg & 2 4 0 8 W>.^E- y tlfe % -r U fc'-E-^* 

2 4 2 0 yt;^y^-^ 2 4 3 0l:ffl^j$ix5«fiK4!!eot^5. 

*i , ^^F^lagi Ltd, mi 8 o — yt^^ytfa - ^ ^= , Hi 9<t?^ 
^ m IS , m 2 0 <75 ^ w v= ^ /u ^ ^ ^7 ^ 7 <D fdi lc , W. £h 7- u fc* ^ , t' 3. — 7 

^ — -V > m^^itf, ^-K/n-feyf, C7 — «>a^, 7- u t ' 

« » , P O S ig 5f? , ^y^-^*^4r«*.fc«»«SE/iif^ajfc{fe>ix5. ■fit, 

c *i. e> © «• « * ^« i§ * * a$ * lt, ±3fiLfc«*^«^afflprji6/i(Ottm 
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i- f-p ^ $ n s * je <d w v t? t> <o m m & i& Tt^wt'^o^oot^^iciic 

5 tlKIJ}Six5Jt/j4:fi<fflit5;iiS5rfigt/f5 ( 
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Ih 3ft 60 ® Hg 

£> o X , 

fit Klfll % co £ 2E#H co * £ . l *sPit2EJniHISlcHBU:iS^-t : 5 t t t ic , 
£ 8* 1 tK 2p j£g Jtt ffl * 2 o <7) JW PJ] »c ©J L - # 60 PpT K.*5 ^ X , i3f iR L tz 

U St -t -5 Bf * 'lw St L , 

3i£ i tk ^ 2£ an m co - ^ co m (c $>. 0 x n . sBE-^ro«fliBiw*6jg*»e>» 
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